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IHosicHuTEALHAA 3aNIHCKA

Pabouas mporpamma o anredpe /Ui 8 Kilacca cCOCTaBjIeHa Ha OCHOBE CJIEIYIOIIUX JJOKYMEHTOB:
Pabouas ImporpamMma 1o npe€amMeTy CoCTaBJICHa Ha OCHOBE

e denepanbHOrO rocyIapCTBEHHOI0 00Pa30BaTENHFHOIO CTaHAAPTa OCHOBHOTO O0IIEro 00pa30BaHMs,
YTBEP)KICHHOTO Mpuka3zoM MuHucrepcTBa oopazoBanus U Hayku P® ot 31.05.2021 Ne 287 (manee —
®I'OC ocHoBHOTO 00111eTO 00pazoBanus) Ne 568 ot 18.07.2022 «O BHecenuu nzmenenuit 8 ®I'OC
0010

e denepanbHON OCHOBHOM 00111€00pa30BaTEILHON MPOrpaMMBbl OCHOBHOTO obmiero oopazoBanus (POII
OO0O) npuxka3 Ne 370 ot 18.05.2023

o denepasbHOTO TIEPEYHS YYECOHHMKOB, PEKOMEHIOBAHHBIX (IOMYIICHHBIX) K WCIIOJB30BaHUIO B
00pa3oBaTebHOM TIPOIIECCE B 00Pa30BaTEIBHBIX YUPEKACHUSAX, PEATU3YIOMINX MPOrpaMMbl OOIIETo
o0pa3oBaHus;

VYueonsiii man OY wa 2023-2024 yu. rog.

W3YUEHUE AJITEBPHI B OCHOBHOM IIKOJIE HAIIPABJIEHO HA
JOCTU/KEHUME CJIEAYIOUX HEJIEA:

6 HanpaeieHuu TUYHOCHHO20 PA3GUMUA:

* ¢dopMuUpOBaHUE TMPEACTABICHUA O MaTeMaTHKe, KaK dYacTU OOIIeYeOBeUeCKOH KYIbTYphI, O
3HAYUMOCTH MAaTEMAaTHKHU B Pa3BUTHH IMBHJIN3AIMU U COBPEMEHHOT'O 00IIECTBA;

* pPa3BUTHE JOTHYECKOTO M KPUTHUECKOTO MBIIUICHHUS, KyIbTYPhl peYH, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMECHTY;

* (dopMUpOBaHUE WHTEIUICKTYadbHOW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K TPEOIOJICHUIO
MBICITUTEIIBHBIX CTEPEOTHUIIOB, BEITCKAIOIINX U3 OOBIJICHHOTO OITBITA;

* BOCIHUTAaHWE KAa4eCTB JMYHOCTH, OOECIEUYHBAIOIIMX COLHUATBHYI0O MOOWUIBHOCTh, CIOCOOHOCTH
MPUHUMATH CAMOCTOSITCIIBHBIC PEIICHHUS,

* ¢opMUpOBaHHE Ka4eCTB MBIIUICHHS, HEOOXOMUMBIX [  aJanTallid B  COBPEMEHHOM
nH(pOpMaIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMaTHI€CKOMY TBOPUYECTBY M MAaTEMAaTHIECKIX CITIOCOOHOCTEH.

B MemanpeomMemnom HanpaeieHuu:

* pa3BUTHE TIpPEACTaBIEHUII O MaTemMaTuke Kak (opMe ONHCaHUd U METOJe TO3HAHMS
,Z[GI\/'ICTBI/ITGHBHOCTI/I, CO3JaHHueC yCJIOBI/Iﬁ JJISL HpI/IO6p6TCHI/IH NEPBOHAYAJIBHOI'O OIIbITa MAaTCMATHYCCKOI'O
MOJIETTUPOBAHUS;

* (QopmupoBaHue OOIIKUX CIIOCOOOB MHTEIICKTYAIbHOM ESATENFHOCTH, XapaKTEPHBIX I MaTEMAaTUKU
W SIBJISIIONIMXCS. OCHOBOHM ITO3HABATENIBHOW KYJIBTYPHI, 3HAYUMOH ISl Pa3IuYHBIX c(ep UYeToBedecKOoi
ACATCIIbHOCTH.

B NpeOMemHOM HANPAGIECHUU:
* OBJIQJICHUE MATEMAaTHUYCCKUMU 3HAHUSAMU W YMEHHSIMH, HEOOXOIUMBIMU Ui TIPOJOJDKCHUS
o0pa3oBaHMsl, U3YYCHHS] CMEKHBIX JUCIUTLIINH, TPUMEHEHUS B IOBCEAHEBHON KHU3HU;
* co3manne (yHIaMEHTa JIJIi MAaTEMaTHYECKOTO Pa3BUTHs, (HOPMHPOBAHMUS MEXAHH3MOB MBIILICHUS,
XapaKTEPHBIX JJII MATEMATUUECKOU JIeATETbHOCTH.
3aoauu:
® OBJAJCTh CUCTEMOW MAaTEMaTHYeCKHX 3HAHUA M yMEHUW, HEOOXOIWMBIX [Isi TPUMEHEHUS B
MPaKTUYECKOU JEATETbHOCTH, U3YYeHUH CMEKHBIX TUCIHUILINH;
® CrocoOCTBOBaTh MHTEIUICKTYaIbHOMY Pa3BUTHIO, (HOPMHUPOBATH KaueCTBA, HEOOXOAUMBIC YEIIOBEKY
JUISL  TIOJIHOIIEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC MAaTEMAaTHYECKOU



ACATCIIbHOCTHU: SICHOCTH )41 TOYHOCTHU MBICJIH, HUHTYUIIUU, JIOTUYCCKOT' O MBIIJICHHUA,
POCTPAHCTBEHHBIX MPEIICTABICHHUN, CTIOCOOHOCTH K MPEOJIOJICHUIO TPYIHOCTEH;

® q)OpMI/IpOBaTB OpCACTaBJICHUA 06 HACAX U MCTOJaX MATCMATUKHU KaK YHUBCPCAJIILHOTO A3bIKa HAYKU
Y TEXHHUKH, CPEACTBAX MOJICITMPOBAHUS SIBICHUI U TIPOIIECCOB;

® BOCIIUTHIBATh KYJIbTYpPY JHUYHOCTHU, OTHOHICHUC K MATCMATUKE KaAK YaCTU OGHIGHGHOBC‘ICCKOﬁ
KYJbTYpBbI, UTpalolell 0COOYIO POJIb B 0OIIECTBEHHOM Pa3BUTHUH.

C yuerom TtpeboBaHuii DenepasbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENIbHOIO CTaHAApTa OCHOBHOTO
obmero o0pa3oBaHMsA TNPOCKTUPOBAHUE, OpTaHU3alMsl W  OICHKA PE3yJbTaTOB  OOpa30BaHMUS
OCYILIECTBIISIETCS] HA OCHOBE CUCTEMHO - I€ATEIbHOCTHOTO MOAX0/1a, KOTOPBIA 00ecreyrBaeT:

* (dopMHUpOBaHHE TOTOBHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHMIO;

* MPOEKTHpPOBaHHE U KOHCTPYMpPOBAHHE pa3BHUBarollei oOpa3oBaTeNIbHON cpeabl 00pa30BaTEIHLHOTO

YUPEXKIEHUS;

*  aKTHBHYIO y4€OHO-II03HABATEIbHYIO JEATENbHOCTh O0YYarOIINXCS;
* TIOCTpOCHHE O00pa3oBaTENBHOrO  Mpolecca C  Y4eTOM  HMHAUBUAYAJIBHBIX, BO3PACTHBIX,

TICUXOJIOTHYECKUX, (PU3NOIOTHIECKUX, OCOOCHHOCTEH 3I0POBhsI 00YJIaIONTHUXCSI.

Taxkum 00pazoM, CUCTEMHO - AEATEIbHOCTHBIN IOAXO0J CTABUT CBOCH 3a7a4yell OpUEHTHPOBATh YUEHUKA HE
TOJIBKO Ha YCBOEHHUE 3HaHUMU, HO, B IEPBYIO OYEPE/Ib, HA CIIOCOOBI 3TOTO YCBOCHHSI, HA CIIOCOOBI MBIIILJICHUS
U JIeSITeIbHOCTH, Ha Pa3BUTHE MO3HABATEIbHBIX CHJI M TBOPUYECKOTO MOTEHIIMAIa pebeHKa. B cBs3u ¢ aTUM,
BO BpeMs yueOHBIX 3aHATHN yJalIuXxcs HEOOXOIUMO BOBJICKATh B Pa3JIMUHbIE BUJIBI JAesATeNbHOCTH (Oecena,
TMCKYCCHSI, SKCKYpCHsl, TBOpUECKas paboTa, UccieqoBaTeNbekas (MpoekTHas) pabota U Ipyrue), KOTopble
oOecnieunBanu Obl BBICOKOE KAuye€CTBO 3HAHUII, pa3BUTHE YMCTBEHHBIX W TBOPYECKHX CIHOCOOHOCTEH,
[I03HABATENIbHOM, a [NIABHOE CAMOCTOATEIbHOU JEATEIBHOCTH YYEHUKOB.

Jlannast pabouasi mporpaMma TMpeaHa3HadyeHa g paboTel 1Mo ydeOHuKy Aurebpa: 8 kmacc /  HO.M.
Komsarun, M.B. TxkaueBa, H.E. ®demopoBa u ap. — M.: IIpocemenue. DTOT Y4eOHMK BXOIUT B
denepanbHbIil TIEpEUYCHb YYCOHHKOB, PEKOMEHIOBAaHHBII MUWHHCTEPCTBOM MpocBenieHus Poccuiickoit
denepanuu.

OBIIASA XAPAKTEPUCTUKA KYPCA

Co3HaTenbHOE OBIAJACHUE YUAITUMUCS CUCTEMOH anreOpandecKux 3HaHUK U YMEHUH HE00XO0IMMO B
MOBCETHEBHOM JKU3HU ISl U3YUYEHUSI CMEXKHBIX TUCUUIUIMH U MPOJODKEHUS 00pa30BaHuUsI.

[IpakTueckass 3HaYUMOCTh IIKOJBHOTO Kypca aiureOpbl OO0yCIIOBJIEHA TEM, YTO €€ OOBEKTOM
ABJIAIOTCS.  KOJMYECTBEHHbIE OTHOILUEHMS JIEHCTBUTENBHOIO MHpa. MareMarudeckass IOJrOTOBKA
HeoOxonuMa Ui TOHUMAaHWs NPUHLUIIOB YCTPOWCTBA M HCIOJNB30BAHUS COBPEMEHHOW TEXHHKH,
BOCIIPUATHS HAYYHBIX U TEXHHUUYECKUX MOHATUN M uaed. MaremaTuka sSBISeTCS sI3bIKOM HAYKH U TEXHUKH.
C ee NOMOIIIBIO MOJEIUPYIOTCS U U3YYAIOTCS SIBJIICHUS U TPOLECCHI, MPOUCXOIAIINE B IPUPO/IE.

Anrebpa sIBISIETCS OJJHUM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOECTIEYHBACT U3YUYEHUE
OpYTUX TUCHUIUIMH. B mepByro ouepenp 3TO OTHOCHTCS K MpEIMEeTaM €CTeCTBEHHOHAYYHOIrO IMKJa, B
YaCTHOCTH K (u3MKe. Pa3BuTHE JIOTHYECKOTO MBIIUICHHS yJaluXxcs Mpu 00ydeHnu anredpe crnocoOCTByeT
YCBOCHHMIO NPEIMETOB TyMaHHUTAapHOro Mukia. llpakThueckue ymeHHMs M HaBBIKM alreOpanyeckoro
XapakTepa He0OXOIUMBI ISl TPYAOBOM U MPOQEeCCHOHATBHOM MOATOTOBKH IIKOJIBHUKOB.

W3ydyeHne MaTeMaTHKH CIIOCOOCTBYET SCTETHMUYECKOMY BOCIUTAHUIO 4YeJIOBEKa, MOHMMAHHUIO
KpPacoThl M M3SIIECTBA MAaTEMAaTHUYECKUX PACCYXIEHHUH, BOCIPHUATHIO T€OMETPHUUECKUX (POpM, pa3BHBAET
BOOOpa)keHUe, MPOCTPAHCTBEHHBIE MpeacTaBieHus. Vctopus pa3BUTHS MaTEeMaTHUYECKOrO 3HAHUS JaeT
BO3MOXXHOCTh IIONOJHUTH 3alac HCTOPUKO-HAYYHBIX 3HAHUM ydammxcs, cGoOpMUPOBaTH Yy HHUX
NPEJCTAaBICHUA O MaTeMaTHKE KaK YacTH OOIIeue]IOBEUYECKOM KyJIbTYphl. 3HAKOMCTBO C OCHOBHBIMHU
HUCTOPUYECKMMHU BeXaMH BO3HUKHOBEHHUS W pa3BUTHUA MaTeMaTH4YeCKOW HAayKd, CyAbOaMU BEJIUKUX
OTKPBITUI, UMEHAMH JIOJIeH, TBOPUBIIMX HAYKy, JOJDKHO BOWTH B MHTEIUIEKTYaJbHBIH Oarak KaXkaoro
KYJIbTYPHOT'O YeJIOBEKA.

Anrebpa HameneHa Ha (OpPMHPOBAHME MATEeMAaTUYECKOIO ammapara JUisl pelieHds 3a7ad U3
MaTEeMaTHKH, CMEKHBIX MPEIMETOB, OKPYKAlOIIel pealbHOCTH. SI3BIK anreOpbl MOJYepKUBAET 3HAYCHHE
MaTEMaTHKU KaK fA3bIKa JJIs IIOCTPOCHMSI MAaTEMATUUYECKUX MOJEJEH, NMPOLECCOB U SBJIECHUN PEAlbHOTO
MUpA.



OnHOM M3 OCHOBHBIX 33J]au U3YYEHUS aareOphl sIBIAETCS Pa3BUTHE aJITOPUTMHUECKOTO MBIIIJICHHS,
HE0OXOIMMOTr0, B YAaCTHOCTH, JJII OCBOEHHUS Kypca MH(QOPMATHKH; OBJIAJICHUS HaBBIKAMH JEIyKTHUBHBIX
paccyxaenuii. [IpeobpazoBanne cUMBOIMYECKUX (DOPM BHOCHT CBOM CIEIM(PHUECKUI BKIAJ B pa3BUTHE
BOOOpakeHH s, CTIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Jlpyroii BaxHOHM 3amaueii U3ydeHHs anreOphl sIBJISETCS MOJTYYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHHH O
GYHKIUAX KaK BaKHEWIIeH MaTeMaTHUecKOW MOJEeNH JUIsl OMHCAaHWS W MCCIEAOBAaHUSA Pa3HOOOpa3HbBIX
MPOIIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, IEPUOTUUECKUX U Jp.) A1 (OpMUPOBAHUS Y IIKOJIBHUKOB
MPE/ICTAaBICHHSI O POJIM MaTEMaTHKU B Pa3BUTUU LIMBWIN3ALMU U KYJIbTYPHI.

DJNeMEeHTHl JIOTMKH, KOMOWHATOPHUKH, CTATUCTHUKU M TEOPUU BEPOSITHOCTEH CTAHOBATCS 00S3aTEIbHBIM
KOMITOHEHTOM IIKOJIBHOTO 00pa30BaHUs, YCUIIMBAIOIINM €r0o MPUKIAIHOE U IpakTHieckoe 3HaueHue. [Ipu
M3YyYEHHUH 3TOT0 KOMIIOHEHTa 000TaIlaloTcs MPEACTAaBICHUs O COBPEMEHHOM KapTHHE MHpa U METOAOB €ro
UCCIIEIOBaHMsI, Pa3BUBAIOTCS IMPEACTABICHUS O YKCJIE M POJIM BBIYUCICHUN B UEJIOBEUECKOM MpPAaKTHKE,
UCTOJIB3YIOTCS  (PYHKIIMOHANBbHO-TpadUUeCKUe TMPEICTaBICHHUs Uil ONHMCAHUS W aHalIM3a pPeATbHBIX
3aBUCUMOCTEH. BakHoit 3amaueii 3TOro KOMIOHEHTa sBIseTcs (QopmupoBaHue (YHKIHOHATBHON
IPaMOTHOCTH YMEHUN BOCHPUHUMATh M aHAIM3UPOBATh MH(OPMAIMIO, TPEACTABICHHYIO B Pa3IHYHBIX
dbopMax, TMOHUMATh BEPOATHOCTHBIM XapakTe€p MHOTMX peabHbIX 3aBUCHUMOCTEH, MPOU3BOAUTH
MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

OO6pazoBaTenbHbIe U BOCIIUTATENbHbIE 331a4U 00yUYeHHS alireOpe TOKHBI PeIIaThCsl KOMIUIEKCHO € y4eTOM
BO3PACTHBIX 0COOEHHOCTEN 00yUaromuxcs, CrenupUuKe anreOpbl Kak yueOHOro MpeaMeTa, ONpeaesSonIero
e€ poib U MeCcTOo B OOIIEH CUCTeMe IIKOJLHOrO OOyYeHHsI M BOCIUTAHUS. YUHUTENIO MPEeAoCTaBiseTcs
MIPaBO CaMOCTOSATENBHOTO BBIOOpA METOAMYECKUX IyTeH M MPUEMOB PEIICHUs 3THX 3a/1ad. B opranusanuu
y4e0HO-BOCIIUTATENLHOTO MPOLIecca BAKHYIO POJIb UrpatoT 3a1aun. OHU SBISIOTCSA U LENbIO, U CPEICTBOM
0o0y4eHMs M MaTeMaTH4eCKOTO pa3BUTHUs yyamuxcs. [Ipu MmiaHupoBaHHHM YPOKOB CIElyeT UMETh B BUAY,
YTO TEOPETUYECKUN MaTepuasl OCO3HAETCS M YCBAaUBAETCs MPEUMYIECTBEHHO B MPOILECCE PEIIeHUs 3aaau.
Opranusyst pemieHHe 3aaay, I[eIecOo00pa3HO IMIMpEe HCHOJIb30BaTh AU(B(GEepeHIMPOBAaHHBIM MOAX0A K
yaammmcs.  Juddepenuuanusi TpeOOBaHUN K y4aIIuMcsi Ha OCHOBE JOCTHIKEHHS BCEMH 0053aTE€IbHOTO
YpOBHSI TOATOTOBKH CIOCOOCTBYET pa3rpy3Ke MIKOJIbHUKOB, O0eCrnedyMBaeT HUX IMOCHJIbHON paboToil u
(dbopMHpyeT y HUX IOJIOKUTEIbHOE OTHOIICHHE K yyebe. BakHbIM ycioBHEM MpPaBUIBHOW OpraHU3aluu
y4eOHO-BOCIIUTATENILHOTO TpOIlecca SBIAETCS BBHIOOP YUHMTENEM pPAalMOHAIBHON CHUCTEMBI METOJOB U
npueMoB 0Oy4yeHHs, COaTaHCUPOBAaHHOE COYETAaHWE TPAJAUIMOHHBIX M HOBBIX METOJOB OOYYEHHS,
ONTHMU3UPOBAHHOE MPUMEHEHHE OOBSICHUTEIbHO-UUTIOCTPUPOBAHHBIX W 3BPUCTHYECKUX METOJIOB,
MCTIOJIb30BAHNE TEXHUYECKUX CPEICTB. YUEOHBIH Mpolecc HeoOX0AMMO OPUEHTUPOBATH HA PallMOHAIBHOE
COUYETaHHME YCTHBIX U MUChMEHHBIX BUIOB pabOThI, KaK MPHU W3YYEHUHU TECOPUH, TaK U MPH PEIICHUU 3a/a4.
BHumanue yuuTens AOJDKHO OBITh HANpaBlIEHO HA PA3BUTUE PEUM ydalluxcs, (GopMupoBaHHE y HHUX
HABBIKOB YMCTBEHHOI'O Tpy/a IUIAHUPOBAHHE CBOEH pabOThI, MOUCK PaIlMOHATIBHBIX MyTel €€ BBIOJHEHUS,
KPUTHYECKYIO OIIEHKY PE3yJIbTaTOB.

[IpomexyTouHas aTTecTalus MPOBOIUTCS B (hOpME TECTOB, CAMOCTOSITENIbHBIX, TPOBEPOUYHBIX PabOT
U MaTeMaTH4ecKuX JAUKTAHTOB (1o 10 - 15 MUHYT) B KOHIIE JTOTUYECKH 3aKOHUYEHHBIX OJIOKOB y4eOHOTO
Matepuaina. MtoroBasi arrecranus npeaycMOTpeHa B BUJE aJMHUHHCTPATUBHOW KOHTPOJBHOW pabOThI U
MOHHUTOPHHTA.

MECTO KYPCA B YYEBHOM II/TAHE

bazucHebIit yueOHbIH (0Opa3oBaTeIbHBIN TJ1aH) HA U3YYCHUE alnreOpsl B 8 Kjlacce OCHOBHOM IIIKOJIE OTBOJIUT
3 y4eOHBIX "aca B Hezleqto B TeueHue 34 Henenb oOydeHwus, Bcero 102 ypoka (ydeOHBIX 3aHATHI).

YY1, COOPMHUPOBAHHBIE B ITPOIECCE OCBOEHHSA COAEPKAHUSA
KYPCA

B pesynbrate wu3y4yeHHMs TNpeAMeTa W pealu3alHM JAaHHOW MPOrpaMMbl Yy ydaluxcs OyayT
c(hOPMUPOBAHBI IUYHOCHHbIE, pecyIAmuUeHble, NO3HABAMENbHbIE U KOMMYHUKAMUEHbIe YIUeOHbIE NeHCTBUS
KaK OCHOBa YMEHMSl YYUThCS.

B cdepe MHYHOCTHBIX YHHBEPCAJTbHBIX YUeOHBIX aeiicTBHIl OyayT cOpMHpPOBAHBI BHYTPECHHSS
IIO3UIIUA 06yqa10Luch;1, MPOABJICHUC UHTCPLCCA K MATCMATUYCCKOMY COACPKAHNIO, aICKBATHAA MOTUBALIHA



yLIGGHOI\/'I ACATCIIbHOCTH, BKJIIOYas y‘-Ie6HI>I€ U TIO3HABATCJIBHBIC MOTHUBBI, OpUCHTALUA HAa MOPAJIbHBIC
HOPMBI U UX BBITIOJIHEHUE.

B chepe peryasiTHBHBIX YHHBEPCAJBHBIX YUeOHBIX JIeiiCTBHIiydaruecs: OBIAICIOT BCEMH TUIAMU

yueOHBIX JEeWCTBUH, HAIIPaBIEHHBIX Ha OpraHU3aIMI0 CBOEH paboThl B IIKOJIE U BHE €€, HaydaTcs CTaBUTh
y4eOHYI0 3a/1a4yy Ha OCHOBE COOTHECEHHSI TOTO, UTO YK€ MU3BECTHO M YCBOEHO, ¥ TOTO, UTO €Ill¢ HEU3BECTHO;
CaMOCTOSITENTbHO (POPMYJIMPOBATH MO3HABATENBHYIO 1LI€Jb U CTPOUTH JAEHUCTBUS B COOTBETCTBHM C HEil;
COCTAaBJIAATh IINIAaH HW MOCICAOBATCIBHOCTH ﬂeﬁCTBHﬁ; NpCABOCXUIIATE BPCMCHHBIC XapPAKTCPUCTUKHA
TOCTIDKEHHSI pe3yJibTaTa (0TBeYaTh Ha BOIPOC «KOTaa OyAEeT pe3ysabTar?»); OlICHUBATh PabOTYy; HCTIPABIIATh
1 OOBSICHSITH OLITUOKH.
B cdepe mo3zHaBaTeJbHBIX YHHBEPCAJbHBIX Y4eOHBIX AeHCTBH yJaluecs HaydaTcs BOCIIPUHUMATH U
AHAJIU3UPOBATH COO6H.I€HI/I$I U BaXHEUIIHNEe HUX KOMIOHEHTHI — TCKCTBI, HCIIOJIB30BaTh 3HAKOBO-
CUMBOJIMYECKUE CPEJICTBA, a TAKXKe HIMPOKUM CIEKTPOM JIOTHUECKHUX NEHCTBHI W omepaunuid, BKIIOYas
OGI_]_II/IC HpI/IéMbI peuicHusd 3aaa4; MNPOBOAUTL AHAJIN3 CHOC06OB pemicHus 3ada4u € TOYKHU 3PCHUA HUX
palMOHATIBHOCTH M HJKOHOMUYHOCTH; TPUMEHSATh CXEMbl, MOJENW JJs TMOJy4YeHUs UHPOpMaIuy;
YCTaHABJIMBATb NPUYNHHO - CJICACTBCHHBIC CBA3H.

B cdepe KOMMYHHKATHBHBIX YHHBEPCAJBHBIX Y4eOHBIX JeMCTBMIi yuamuecs MpUOOPETYT yYMEHHS
YYHUTHIBATh MO3MINIO coOeceqHrKa (mapTHEPa), MPEACTaBIATh KOHKPETHOE COep)KaHue U cOO0IaTh €ro B
MUCBMEHHOW W YCTHOW (opMe; yMeTh(WIH pa3BUBATh CHOCOOHOCTH) C MOMOIIBIO BOMPOCOB JTOOBIBATH
HE/IOCTAIONIYI0 HH(OPMAIMIO; ONMUCHIBATh COJEPIKAHUE COBEPIIACMBIX JCUCTBUI C IEIBI0 OPHEHTHPOBKU
Hpe,Z[MeTHO-HpaKTI/I‘-ICCKOﬁ WA UHOU ACATCIIBHOCTU; OCYHICCTBJIATH COBMCCTHYIO ACATCIIbHOCTDL B I'PYIIIIAX;
3aJaBaTh BOIMPOCHI C IEJbIO TMOJNYYCHHUsS HEOOXOMUMON Ui pelleHus TpoOiIeMbl WHPOpPMAIUY;
OCYHICCTBIIATL ACATCIIbHOCTL C YHCTOM KOHKPCTHBIX yqe6HO-HO3HaBaTCHLHBIX 3aaay.

JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEJIMETHBIE
PE3YJBbTATBI OCBOEHUSA COAEP/KAHUSA KYPCA

[TporpamMma obecriednBaeT TOCTIKEHUS CICIYIOMINX PE3yabTaTOB OCBOCHHS 00pa30BaTEIHHON MTPOTPAMMBI
OCHOBHOTO 00I1IeT0 00pa30BaHMUs:
JUYHOCMHbLE:

e (hopMHpoBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yUarOIIuXCsl
K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE MOTHBAIMHM K OOYYEHHIO U TO3HAHUIO, BBIOOPY
nanpHEeNero oopa3oBaHuss Ha 0a3e OPUEHTHPOBKH B MHUpe Tpodeccuit U MpodecCHOHATBHBIX
NPEANOYTeHU, OCO3HAHHOMY IIOCTPOCHHUIO WHAWBUIYaJIbHOW 00pa30oBaTeNbHON TpPaeKTOpHU C
Y4€TOM YCTOMYUBBIX MTO3HABATEIIbHBIX HHTEPECOB;

e (opMHpOBAHHUE IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 00ILIECTBEHHOM MPaKTUKU;

e (dopmupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH TMPU OOMIEHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH W MIIQJIIIMMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIHHOCTH;

® yMEHHE SICHO, TOUHO, TPAaMOTHO H3JlaraTb CBOM MBICIHM B YCTHOW U NMHCbMEHHON peud, MOHUMATh
CMBICTT TOCTaBJICHHOW 3aqayd, BBICTpAWBaTh AapryMEHTAllMI0, TMPHUBOJIUTh NPHUMEPHl U
KOHTPIIPUMEDBI;

® KPUTHUYHOCTh MBIIUICHUS, YMEHHE paCIO3HABaTh JIOTMUECKH HEKOPPEKTHHIE BBICKA3bIBAHMSI,
OTJIMYATh TUIIOTE3Y OT (paKTa;

® KpPEaTUBHOCTH MBIIUICHUS, WHUIMATHUBA, HAXOAUYHUBOCTh, AKTUBHOCTh NPU PEIICHUH CIOKETHBIX
3azady;

® yMEHHE KOHTPOJIHPOBATH MPOIIECC U PE3yIbTAT YIEOHOW MaTeMaTHYECKON AesITeLHOCTH;

® CIOCOOHOCTh K HMOLMOHAIBHOMY BOCIPHUATHIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a/ay, peUIeHHH,
pacCyXJeHUH;

Memanpet)memnbte:



pecyiAmueHvle YHUsepCcdajilbHbvle V‘l€6Hbl€ Oeticmesus.

YMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATh AJBTCPHATHBHBIC ITYTH JOCTIDKCHHS IeJIed, OCO3HAHHO
BbIOMpaTh Hanbosee 3P PEKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U TT03HABATENbHBIX 3a/1a4;

YMEHHE OCYIIECTBIISTH KOHTPOJb IO PE3YNbTaTy M crioco0y NeWCTBHS HAa ypOBHE NPOU3BOJIHHOTO
BHUMAaHHS U BHOCUTH HEOOXOAUMBIE KOPPEKTHBHI;

yYMEHHE aJICKBaTHO OLIEHHBATh MPABIJILHOCTH MJIM OIIMOOYHOCTH BBHITOJIHEHUS YU4eOHOW 3a/1aum, ee
O0OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PEeIICHUS;

MOHMMAaHHUE CYIIHOCTH aJTOPUTMUYECKUX MPEANHCAHNA U YMEHHUE JICHCTBOBATh B COOTBETCTBHU C
MIPEUIOKEHHBIM aJITOPUTMOM;

yYMEHHE CaMOCTOSITETIbHO CTaBUTh LIEJIH, BEIOMPATh U CO3/1aBaTh AITOPUTMBI Ul PEIICHNS yIeOHBIX
MaTeMaTHYECKUX Mpooiem;

yMEHHE IUIAHMPOBaThb W OCYIIECTBIATH MAEATENBHOCTh, HAINPaBICHHYI0 Ha pEIIeHHE 3a1ad
HCCIIEI0BATENLCKOTO XapaKTepa;

no3HaeaniesibHvle YHusepcajibHble V’-l€6Hbl€ oeticmeusi:

OCO3HAHHOE BJIaJICHHE JIOTHYECKUMHU JIEHCTBUSMU OIpeAeIeHHs MOHATUH, 00001IeHu s,
YCTaHOBJICHUS aHAJIOTUH, KiTacCU(DUKAIIMHI Ha OCHOBE CaMOCTOSITEIbHOTO BRIOOpA OCHOBAHUH U
KpUTEPHUEB, YCTAHOBJICHUS POJIOBUAOBBIX CBSI3EH;

YMEHHUE YCTaHaBIUBATh IPUYUHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYKICHHE,
yMoO3aKIoYeHne (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJbI;

YMEHHE CO3/1aBaTh, MPUMEHSThH U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOICTHU U
CXEMBI JIJIs pelieHus y4eOHbIX U T03HaBaTeNbHbIX 33/1a4;

(dbopMupOBaHHE U pa3BUTHE YIeOHOU 1 0OIIENONB30BATENHCKOM KOMIIETEHTHOCTH B 001aCTH
WCIIOIb30BaHUs HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoorui (MKT - komneTeHTHOCTH);
(dhopMUpOBaHHE TIEPBOHAYALHBIX MPEICTABICHUI 00 UEsX U O METO/IaX MAaTEeMaTUKH KaK
YHHUBEPCAJIHHOM SI3bIKE HAYKU U TEXHUKHU, CPECTBE MOJCIUPOBAHHUS SIBJICHUN U MPOIIECCOB;
yYMEHHE BHUJIETh MaTEMaTHUECKYIO 3aJ]a4y B KOHTEKCTe MPOOJIEMHON CUTYallUU B APYTUX
JTUCLUIUIMHAX, B OKpYKaloLIeH )XKU3HU;

YMEHHE HaxOJIUTh B PA3IMYHBIX HCTOYHHUKAX UHPOPMAIUIO, HEOOXOIUMYIO [T pEIICHUs
MaTeMaTHYECKHUX MPOOIIeM, U MPEACTABIATE €€ B MOHATHOU (hOopMe; MPUHUMATH PEIICHUE B
YCJIOBUSIX HETIOTHON M M30BITOYHOM, TOYHOW W BEPOSITHOCTHON MH(OpMAInu;

yMEHHUE NMOHUMATh U UCIOJIb30BaTh MATEMATUUECKHUE CPEJICTBA HATTISIAHOCTU (PUCYHKH, UEPTEXKH,
CXEMBI U JIp.) JJIsl WILTIOCTPALUU, UHTEPIIPETALUN, apTyMEHTAIUH;

YMEHHE BBIIBUTATH TUIIOTE3bI MIPU PEIICHUH YIeOHBIX 33a/1a4 U MOHUMATh HE0OXOIMMOCTh UX
MIPOBEPKU;

YMEHHE MPUMEHATh HHIYKTUBHBIC U JIETYKTUBHBIE CIIOCOOBI PACCYXICHUMN, BUACTH Pa3INUHbIC
CTpaTeruu pelieHus 3aaay;

KOMMYHUKAMUBHblIE VHUBEPCAIbHbIE Vlle5Hble oeticmeus.

® yMEHHE OPraHU30BbIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTD C YUUTEIEM U
CBEPCTHUKAMM: OTIPEACISATD LENIH, paCIpeAesATh (PYHKIIMU U POJIM YYaCTHHKOB, OOIINE CIIOCOOBI
paboTHI;

e ymMmeHHe paboTaTh B rpyIIe: HAXOAUTH O0IIee pelIeHre U pa3pemaTh KOH(IUKTH HA OCHOBE
COIIACOBAHUS MO3ULMI U ydeTa HHTEPECOB;

CIIyIIaTh MapTHEPA;
® (opMynHpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
npeomemubole:
® OBjajieHNe 6a30BbIM MOHATUHHBIM alapaToM 110 OCHOBHBIM Pa3JieiaM COAEepPKAHNUS;

NpeaACTaBJICHUC 00 OCHOBHBIX HU3Yy4aCMbIX MMOHATHAX KaK BaXXHEHUIITNX MaTEeMaTHUISCKUX MOACIAX,
IMMO3BOJIAIOIUX OIMCBIBATh U U3Yy4aTh PCAJIBHBIC ITPOLECCHI U ABJICHUSA,



yMeHHEe paboTaTb € MaTEeMAaTHYECKUM TEKCTOM (aHAJIM3UpPOBaTh, H3BIEKAaTh HEOOXOIUMYIO
MH(pOpMALMIO), TOYHO M TI'PaMOTHO BBIPaXaTb CBOM MBICIM B YCTHOM M IHCbMEHHOW pedn ¢
IIPUMEHEHUEM MaTEMAaTUUYECKOM TEPMMHOJIOTMM M CHMBOJIMKH, MCIOJb30BaTh PA3IUYHBIE S3BIKU
MaTeMaTHKH, TMPOBOJAWTH  KJIAacCHU(UKalLMU, JIOTHYecKHe OOOCHOBaHMs,  JOKa3aTeIbCTBa
MaTEMaTHYECKUX YTBEP)KICHUM;

OBJIaJICHUE HAaBBIKAMHU YCTHBIX MMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCIICHUMN;

OBJIAJICHUE aJreOpanyecKuM S3bIKOM, YMEHHE HCIOJIb30BaTh €ro Ui OINUCAHHS IPEeIMETOB
OKPY’KaIOILEro MUpa;

YMEHHE IPUMEHATh U3yUEHHbIE TOHATHSI, PE3YJIbTAaThl, METOABI JUISl PELIEHMS 3aJa4 PAKTUYECKOTO
XapakTepa M 3a7ay U3 CMEXHBIX TUCLMIUIMH C UCIOJIb30BAHUEM IIPU HEOOXOIUMOCTH CIPABOYHBIE
MaTepuasbl U TEXHUYECKUE CPECTBA.

KPUTEPUH OLHEHOK 110 AJITEBPE

OueHueaHue SHAHUU U YMEHUU YVYAUWUXCl C _Y4emom ux uH()uGuaVa]lele ocobenHocmell

ocyuecmeniaemci no C]leaVlOM/ﬂ/lM Hanpaejaieruim.

CopnepxaHue U 00beM MarTepuana, MOAJIEKAIIEro HNPOBEPKE, ONPEAEISeTCS MPOTrPaMMOH.
IIpn mpoBepke yCBOEHMsS MAaTepHajla HYKHO BBIABIATH IIOJIHOTY, HPOYHOCTH YCBOCHHS
y4alIUMHUCS TEOPUHM U YMEHHS INPUMEHATh €€ Ha IPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX
CUTYyaLHUsIX.

OcHOBHBIMM (pOpMaMU MPOBEPKU 3HAHUN U YMEHUH ydallluXcsl IO MATEMATUKE SIBISIOTCS
MUChbMEHHAsA KOHTPOJbHAs paboTa M ycTHBIM ompoc. [Ipu orneHke MUChMEHHBIX U YCTHBIX
OTBETOB YYHTEIb B IEPBYIO OYEPE/b YUUTHIBACT MIOKA3aHHBIE YYAIUMHUCS 3HAHUS U YMEHUS.
OneHka 3aBUCUT TaKKe OT HAIMYMS M XapakTepa M[OrPEIIHOCTEH, JOMYLUIEHHBIX
Y4aIMMHUCH.

Cpenn mnorpemHocTed BbIIEIAIOTCS OWMOKM M HenoueTbl. llorpemHocTs cuuTaercs
OIMOKOM, €ClIM OHa CBUJAETENbCTBYET O TOM, 4YTO YYEHUK HE OBJIAJE] OCHOBHBIMHU
3HaHUSMM, YMEHUAMY, YKa3aHHBIMU B IIPOTrpaMMe.

K nedouemam OTHOCATCS IOTPEIIHOCTH, CBUAETENIbCTBYIOLINE O HEJOCTATOYHO ITOJHOM HUJIU
HEJ0CTATOYHO INPOYHOM YCBOCHUM OCHOBHBIX 3HaHMM M yMEHUH WIH 00 OTCYTCTBHHU
3HAHUH, HE CYUTAKOLIUXCS B IPOTPAMME OCHOBHBIMH.

Hemoueramu Takke CUMTAIOTCA: IOTPEIIHOCTH, KOTOPBIE HE MNPHUBEIM K HCKAXEHUIO
CMBICIIA, TIOJYYEHHOIO YYEHMKOM 3aJaHMsi MM croco0a ero BbINOJIHEHHUS; HeaKKypaTHas
3aInch; HEOPEIKHOE BHIIIOJIHEHHUE YePTEkKa.

I'panuna Mexay omIMOKaMHU M HEJJOUETAaMU SIBIISIETCSI B HEKOTOPOW CTENeHH yciioBHOU. [1pu
OJITHUX OOCTOSITENICTBAX JOMYILIEHHAsl YYalllUMUCS MOTPEIIHOCTh MOXKET paccCMaTpUBAThHCS
yuuTeNeM KakK OlnOKa, B IpYroe BpeMs U MpU APYruX 0OCTOATENbCTBAX — KaK HEI0YeT.
3ajaHusg JUIsl YCTHOTO M NHMCbMEHHOTO OIPOCAa YYalUXCsl COCTOST M3 TEOPETHYECKHX
BOIIPOCOB U 3a/1a4.

OTBeT Ha TEOPETUUYECKUI BONPOC CUUTAETCS OE3yNpEeUyHBIM, €CIIU 10 CBOEMY COJIEPKaHHUIO
MIOJIHOCTBIO COOTBETCTBYET BOIIPOCY, COAEPIKUT BCE HEOOXOIUMBIE TEOPETUUECKHUE (PAKTHI U
00OCHOBaHHBIE BBIBOBI, & €T0 U3JI0KEHUE W MMChbMEHHAS 3alCh MAaTEMAaTUYECKH TPAMOTHBI
Y OTJIMYAIOTCS IIOCJIEI0BATEIBHOCTHIO M aKKYPATHOCTBIO.

Pemenne 3amaum cumraercss Oe3ynpedHbIM, €CIM IMPaBHIBHO BBIOpAaH CIOCOO peLIeHHs,
CaMO peIIeHHE COMPOBOXKAACTCS HEOOXOAMMBIMU OOBSICHEHHUSMH, BEPHO BBITOIHEHBI
HY)KHbI€ BBIUMCIICHUS W TpeoOpa3oBaHMsA, MOJYyYEH BEPHBIM OTBET, MOCIEIOBATEIBHO HU
aKKypaTHO 3allMCAHO PEILICHNUE.

OLIEHKA YCTHBIX OTBETOB YYAIIIUXCH

OtBer OLICHUBACTCS OMMEMKOU ((5)), C€CJIN YUCHHK!




‘TIOJTHO PACKpBUI COJEpKaHWE Marepuaia B 0O0beMe, MPEAYyCMOTPEHHOM NIPOTpaMMON U
Y4eOHUKOM, U3JIOKHJI MaTephall TPAMOTHBIM SI3BIKOM B OIPEACIICHHOW JIOTHYECKON
MOCJIEI0BATEIBHOCTH, TOYHO HUCTIOIB3YS MATEMATHIECKYIO TEPMHUHOJIOTHIO U CHMBOJIUKY;
‘“TIPaBUJILHO BBITIONHUI PUCYHKH, YEPTEKHU, TPAPUKH, COMTYTCTBYIOIINE OTBETY;

* TIOKa3aJl YMEHHE WUTIOCTPUPOBATh TEOPETHUECKHE IMOJIOKEHUS KOHKPETHBIMU TPUMEpPaMHU,
MIPUMEHATHh UX B HOBOM CUTYaIlUH MPHU BBITTOJTHEHUHN MTPAKTUYECKOTO 3a/1aHHUS;

* IPOJIEMOHCTPUPOBAI  YCBOGHUE  paHEE  M3YUYCHHBIX  COIMYTCTBYIOIIMX  BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOWYMBOCTH UCIIOJIB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

* OTBEYAJ CaMOCTOSITEJIbHO 0€3 HaBOMSIIMX BOIPOCOB Yy4uTeds. Bo3MOXHBI OgHA - JBE
HETOYHOCTH TIPU OCBEIICHUU BTOPOCTENIEHHBIX BOIPOCOB WM B BBIKJIAJKaX, KOTOPhIE YUCHUK
JIETKO MCIIPaBUJI TI0 3aMEUaHUIO YUUTEIIS.

e OTBET OIIEHUBAETCSI OTMETKOM «4», ecin

* OH YyJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OLICHKY «5», HO TMPH 3TOM HUMEET OJIUH W3
HEJOCTATKOB:

*B  M3JI0KEHMHM JIOMYILIEHbI HEOOJbIINE MpOOENbl, HE MCKA3UBIIKE MaTEMaTUYECKOe
COJIepXKaHUE OTBETA;

* IOMYIIEHbl OJWH — JBa HEJ0YeTa MPU OCBEIICHHWH OCHOBHOTO COJICpXKaHUsS OTBETA,
WCIIPaBJICHHBIC TI0 3aMEUAHUIO YUUTEIIS;

* IOMYIIEHbI OMIMOKa Wiu Oosiee IBYX HEJOUYETOB IPU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB
WJIU B BBIKJIAJIKaX, JIETKO UCIIPABICHHBIC 10 3aMEUaHUIO YIUTEIS.

e OTtMeTKka «3» CTaBUTCS B CICAYIOIIUX CIydasx:

" HETIOJTHO WJIM HETIOCJIE0BATEILHO PACKPBITO COJEP)KaHHE MaTepuaia, HO TOKa3aHO olIiee
MMOHUMAHHUE BOMNPOCA M MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE ISl JaIbHEHIIEro
YCBOEHHUSI MPOrPaMMHOTO Martepuana (ompejaeiieHHble «TpeOboBaHUAMH K MaTeMaTHYeCKOU
MOATOTOBKE YUAITUXCS»);

* IMEJIUCh 3aTPYAHCHHS WIHM JIOMYIIEHbI OIMMUOKA B OMPEJEICHUH TIOHATHUN, WCIIOJIb30BAaHUU
MaTeMaTH4YEeCKON TEPMHUHOJIOTHH, YepTEek,axX, BBIKIAJKAX, MCIPABJICHHBIC IMOCIE HECKOIbKHX
HaBOJIAIINUX BOIIPOCOB YUUTEIS;

* YICHUK HE CIpaBWICS C NPUMECHEHHEM TEOpUM B HOBOW CHUTYallMd TPU BHITIOJTHEHUU
MPAKTUYECKOT0 3a/IaHMsl, HO BBITIOJIHIII 33JJaHUs 00s3aTEILHOTO YPOBHS CIOKHOCTHU MO TaHHOU
TEME;

*TOpU 3HAHUM TEOPETUYECKOr0 MaTepuana BbISIBIIEHa HEJAOCTaTo4YHas C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI M HABBIKOB.

e OTtMeTKa «2» CTaBUTCS B CICAYIOIIUX CIydasx:

* HE paCKpBITO OCHOBHOE COJIepKaHUE yueOHOTro MaTepuarna;

- 00HapyXKEHO HE3HAHWE WM HEMTOHMMAaHHE YYCHHKOM OOJIbIIEH Wi Hanbosee BaKHON 4acTh
y4e0OHOro MaTepuana;

* IOMYIICHbl OIIMOKK B OMNPEACICHUH TOHSATHUN, TMPU HCIOIB30BAaHUM MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YePTEeKaxX WU rpaduKax, B BRIKIAJKaX, KOTOPhIE HE UCIIPABICHBI
MIOCJIC HECKOJIBKUX HABOISAIIUX BOIIPOCOB YUUTEJIS.

e OTtMeTka «1» cTaBHUTCS, €CIIH:

* YYEHUK OOHApYKUJI TIOJTHOEC HE3HAHWE U HETIOHHMAaHHE U3y4aeMoro yueOHOTO MaTepuasia Win
HE CMOT' OTBETUTh HU Ha OJIMH U3 NMOCTABJIECHHBIX BOIPOCOB MO U3y4aeMOMY MaTepHally.

OILIEHKA ITUCPMEHHBIX PABOT YYAIIITUXCA
e OTrTMeTKa «5» CTaBUTCS, €CIIH:
* paboTa BBINIOJHEHA NIOJHOCTbIO;
* B JIOTHYECKUX PACCYKJICHHUIX K 000CHOBAaHUY PEIICHHS HET POOETIOB U OIMHUOOK;




*B PEIICHUU HET MaTEeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHKCKA, HE
SIBJISTFOTIIASICSI CIICJICTBUEM HE3HAHUS WJIM HETIOHUMAHUsI y4eOHOTO MaTepuaa).

e OrtmMmerka «4» CTaBUTCS, €CIU:

- paboTa BBIMOJHEHA MOJTHOCTHIO, HO OOOCHOBAHUS ILIArOB PEIICHHsS HEIOCTATOYHBI (eCiu
yMeHHE 000CHOBBIBATH PACCYXICHHS HE SBJISIIOCH CTICIIHAIEHBIM O0BEKTOM MPOBEPKH);

* IoNyllleHa OJHa OmIMOKa WM JIBa-TPH HEJ0uYeTa B BBIKJIAJKAX, PUCYHKaX, depTexax WM
rpadukax (€ciau 3TH BUABI padOTHI HE SBIISUIUCH CTICIIHATBHBIM OOBEKTOM MPOBEPKH ).

e Ormertka «3» CTaBHUTCSI, €CIIH:

- TomyIIeHbl 0oyiee oaHONW OmMOKK Win 0oJjiee MBYX-TPEX HEJOUYETOB B BBIKIIAIKAX, YEPTEKAX
WK rpaduKax, HO yJauuiics Biajeer o0s3aTeIbHBIMU YMEHUSIMU 110 IPOBEPSAEMOI TeEMe.

e OrtMeTKa «2)» CTaBUTCS, €CIIU:

* IOMYIIEHBI CYIIECTBEHHBIE OMMOKY, MTOKA3aBIINAE, YTO YYAIIUNACS HE BIIAJEETOOS3aTeIbHBIMU
YMEHHSIMU 10 JJaHHOU TeMe B MOJIHOM Mepe.

e OrtmMmerka «1» craBuTCH, €CIU:

- paboTa TOKa3ajla TMOJIHOE OTCYTCTBHE Yy YYAIErocs OOS3aTENbHBIX 3HAHUW W yYMEHHUU 110
MIPOBEPSEMON TeMe WM 3HAYUTENIbHASI 4aCTh PAOOTHI BEITIOJHEHA HE CAMOCTOSITEIIBHO.

KPUTEPUHU OLINUBOK

e K rpyObiM ommbOKaM OTHOCSTCS OLIMOKH, KOTOpble OOHApY)KMBAIOT HE3HAHHE yJaIIUMUCS
(dopmyn, MpaBWil, OCHOBHBIX CBOICTB, TEOPEM M HEYMEHUE MX NPUMEHITb, HE3HAHUE
IIPUEMOB DELIEHUs 3aJad, pacCMAaTPUBAEMbIX B Y4eOHHMKAX, a TAaKKE BBIYMCIUTEIIbHBIC
OIMOKH, €CIIM OHU HE SIBJIAIOTCS OTHMCKOM;

e KnerpyObIM ommOKaM OTHOCATCS: TOTEPS KOPHS WU COXPAaHEHHE B OTBETE IMOCTOPOHHETO
KOpHs; oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX U PABHO3HAYHBIE UM;

e K HegouyeraM OTHOCSTCS: HEPALMOHAIBHOE pELIEHHE, OIMCKU, HEJOCTATOYHOCTh WIIU
OTCYTCTBUE MOSACHEHUI, 000CHOBaHUI B PEIIEHUSAX.

IIVIAHUPYEMBIE PE3YJIBTATBI OBYUYEHUSA AJITEBPE B 8 KJIACCE

[Tnanupyemble pe3yabTaThl peacTaBieHsl B TpeOoBaHUAX K YPOBHIO OATOTOBKU yJaIUXCs U 3a/1a10T
CUCTEMY UTOTOBBIX PE3YJIbTaTOB 00yUYEHHsI, KOTOPBHIX JOJKHBI JOCTUTaTh BCE YUCHUKHU, OKAHYMBAOIIUE 8
KJ1acc.

Tpebosanusn K yposHio no020mo6Ku yuaujuxcsi.

B pesynbrare u3ydeHus Kypca anreOpsl 8-ro Kjacca yyamuecs JoHKHbBI YMETh:

*  CHCTEMaTH3UPOBATH CBEJCHUS O PAllMOHAIBHBIX U MOJIYYHUTh IEPBOHAYAIbHbBIE TPEICTABICHUS
00 UppaIrMoOHaTbHBIX YHUCIAX;

= 0Qerjo W YBEPEHHO BBIMOJHATH apu(METHUYECKHE ICHCTBHUS C PAllMOHAIBHBIMH YHUCIIAMU;
BBIYHCTIATh 3HAYCHMSI YMCIIOBBIX BBIPAKEHUH, COACpXKAIIUX CTENCHH U KOPHH, HAYYUTHCS
PaIMOHATIN3UPOBATh BHIYHCIICHHUS;

*  [PUMEHSTH ONpeEJeIICHUE U CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEU ISl BEIYUCICHHUS
3HAYCHWM YHWCJIOBBIX BBIPAXEHUNW W TpeoOpa3oBaHUs anreOpanvdecKux BBIPAKEHUH,
coJiep>KalluX KBaJpaTHbIE KOPHU;

* pemath KBaJgpaTHbIC ypaBHEHHUS M ypPaBHEHUS, CBOASAIIMECS K HHUM, UCIOJIB3YS MPUEMBI H
dbopMyInbl I penieHHs] pa3iMyYHbIX BHUJIOB KBaJpAaTHBIX YypaBHEHHUH, rpaduueckuil cmocod
pelieHus: ypaBHEHUI; 3a/1a4u, CBOJASAIIUECS K PEIICHUIO KBaIPATHBIX YPaBHEHUN;

*  CTpPOUTH rpapUK KBaJApaTUYHOU (YHKIINH; HAXOAUTH MO TpaduKy MPOMEKYTKH BO3PACTAaHUS
1 yObIBaHUS (DYHKITUH, a TAKXKE IIPOMEXKYTKH, B KOTOPBIX (DYHKITHS COXpaHSET 3HAK;

* pemarh MOPOCTEHIINE CHUCTEMBbI, COAEpXallhe YpaBHEHHS BTOPOH CTENEHU C JABYMs
IIEPEMEHHBIMH; peLIaTh TEKCTOBBIE 3a/1a4M C TOMOIIBIO COCTABJIEHUS TAKUX CUCTEM;



A

1.

peuiaTh JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, HCIIOIb3Yys IOHATHE YHUCIOBOIO
IIPOMEXYTKA M CBOMCTBA UYUCIIOBBIX HEPABEHCTB, CHUCTEMBI JIMHEWHBIX HEPAaBEHCTB, 3aJayH,
CBOJSIIMECS K HUM,;
IOHUMaTh TIpadUUECKyl0 HHTEPHPETAllMI0 PELICHUs YpaBHEHUM U CUCTEM YpaBHEHUI,
HEPAaBEHCTB;
MOHUMAaTh COAEP)KATENIbHBIA CMBICI BAKHEMIIMX CBOMCTB (PyHKIMM; MO TpaduKy (yHKIUH
OTBEYATh Ha BOIPOCHI, Kacarolrecs €€ CBOMCTB; CTPOUTH rpauK KBaApaTUYHON (YHKIIUH;
UCIOJIb30BAaTh NPUOOPETEHHBIE 3HAHUS, YMEHMS, HaBBIKM B MPAKTUYECKOH AEATEIBHOCTH U
MOBCEIHEBHOM KU3HU 1A
+/ DElICHHsA HECIOXKHBIX IPAKTHYECKUX PACUETHBIX 3aJa4, B TOM 4HCIE C
UCTOJIB30BAHUEM IPH HEOOXOAMMOCTH CIIPAaBOYHOM JUTEPaTyphbl, KaJbKyJsATOpA,
KOMIIBIOTEPA;
v/ YCTHOM NPUKUIKHA, WM OLEHKU pe3yjabTaTa BBIYUCICHUHN, IPOBEPKU pe3yibTaTa
BBIYMCIICHUH BBIMOJTHEHUEM OOpaTHBIX JICHCTBHIA;
v/ UHTEpIpEeTalny pe3yibTaTa peleHus 3a1ay.

COJEPKXAHUE KYPCA AJITEBPBI
(3 gaca B Hepemnmto, Bcero 102 gaca)

[ToBTOpenue kypca 7 kiacca (7 4.)
Hepasenctsa (17 4.)

[Tpubmxennpie BerarcaeHus (8 4.)

Ksanpathsie kopau (15 4.)

KBanpartueie ypaBaeHus (23 4.)
KBangparuunas ¢pynkuus (14 4.)
Ksanparusie HepaBencta (10 4.)
[ToBTropenue. Mtorosas arrecranus (8 4.)

IToBTOpeHue kypca 7xinacca (7 4.)

L]enb — MOBTOPEHME IPONACHHOTO MaTepuana, 0000IeHNe H CUCTEMATH3aIHSI.

BBonnast nuarnoctudeckast (KOHTpOJIbHAsI) padboTa.

2.

Hepagencrna (17 4.)

[TonoxxurenpHble W OTpHULATEIbHbIE 4YHCIA. YUUCIOBBIE HEPABEHCTBA M MX CBOWCTBA.
CroxeHne U yMHOXeHUE HepaBeHCTB. CTporue M HECTporue HepaBeHCTBa. HepaBeHcTBa C
OJIHUM HEeU3BEeCTHbIM. CHCTEMBbI HEPABEHCTB C OJJHUM HEU3BECTHBIM. UNCIOBbIE TPOMEKYTKH.
OcHoBHasl 11e51b — CPOPMUPOBATH Y yUaIIUXCS YMEHHE pellaTh HEPaBEHCTBA MEPBOM CTENEHU
C OJIHUM HEU3BECTHBIM U UX CHCTEMBI.

IMpuodankénnblie Bbruncaenus (8 4.)

[Mpubmmkénnple 3HadeHws BenwuuH. [lorpemHocth npuOmmkeHus. OTHOcCHUTETbHAS
norpemHocThb. IIpocTeiiiue BBIYUCICHHUS C KalbKyJasaTopoM. CTaHIApTHBIA BHJ YHCIA.
Breruncnenuss Ha KambKyNIATOpE CTENEHW 4YHClIa W 4YHuclia, OOpaTHOro JaHHOMY.
[TocnenoBarenpbHOE BBINOJHEHUE HECKOJIBKUX OINEpalMil Ha KaJbKyJsTope. Beruucienus Ha
KQJIBKYJIATOPE C UCTIOIb30BAHUEM STUEEK MAMATH.

OcHOBHasl 11eJb — IO3HAKOMHUTH Y4YallUXCsl C MOHSITHEM TMOTPEIIHOCTH NPUOIMKEHHUS,
BBIPA0OTaTh YMEHHE MTPOU3BOIUTEH BRIUYMCIICHUS C TIOMOIIBIO KATBKYISTOPA.

KBaaparnubie kopuu (15 4.)

[Tonatue apupmMeTHUECKOro KBaApaTHOTO KopHs. JlelcTBUTenbHBIE uncia. KBampaTHbii
KOPEHb U3 CTEIIEHU, IPOU3BEIACHUS U JPOOH.

OcHOBHa4 11eJIb — CUCTEMATU3UPOBATh CBEACHUS O PAllMOHAIBHBIX YUCIIAX; BBECTU MOHSITHE
MPPALMOHAIIBHOIO W JCUCTBUTEIBHOIO YHMCEN; HAyYUTh BBINOJHATH IMPOCTEHIINE
peoOpa30BaHUs BRIPAKEHUH, COACPKAIIUX KBAPATHBIC KOPHH.




KBanparnbie ypaBHenus (23 4.)

KBanpatHoe ypaBHeHMe U ero KopHU. HemnomHble KBajgpaTHble ypaBHEHMs. Permienue
KBaJpaTHbIX ypaBHEHUM. Pa3nokeHne KBaJpaTHOTO TPEXUIECHA HA MHOXKUTEIIH. YpaBHEHUS,
CBOJSIIIMECS K KBaJpaTHbIM. Perienue 3aa4 ¢ NOMOIIBIO KBAIpaTHBIX ypaBHEHU. Pemienue
IIPOCTEUIINX CUCTEM, COJEPKAILUX YPABHEHUE BTOPOM CTEIICHU. Y PABHEHUE OKPYKHOCTH.
OcHOBHasl 11elb — BbIpA0OTaTh YMEHHS U HAaBBIKM B PELICHUM KBaJIPaTHBIX ypaBHEHUIA,
YpaBHEHMM, CBOAAILMECS K KBaIPaTHBIM, U IPUMEHSITH UX K PELIEHUIO 3aad.

KBagparnunas ¢pynkuus (14 4.)

Omnpenenenue KBaapaTUYHONH QYHKIUU. DYHKIUU y=x2, y=ax2, y=ax2 + BX + c. [locTtpoenue
rpaduka KBaapaTHIHON ()YHKIIHH.

OcHOBHas 11€1b — HAYYUTh CTPOUTH I'pauK KBaJPaTHUHONU (HYHKIIHH.

KBaaparnbie HepaBencTBa (10 u.)

KBaznpaTHOE HEpPaBEHCTBO U €ro pelleHue. PerieHne KBaapaTHOrO HEPAaBEHCTBA C MOMOILBIO
rpaduka KBaapaTHIHON ()YHKIIHH.

OcHoOBHas 1e7ab — BBIPAOOTaTh yMEHHE peIIaTh KBaJpaTHbIE HEPABEHCTBA C IOMOIIBIO
rpaduka KBaapaTHIHON (YHKIIHH.

IHoBTOpenue. Pemenue 3anay. (8 4.)

TEMATHYECKOE IINTAHUPOBAHHME.

Ha3Banue rias Kypca KouanuyectBo KonTposabHbie
YPOKOB padoTsI
IloBTOpEeHue Kypca 7 kiacca 74 14
HepaBencrBa 17 4 1u
Ipudanxénubie 84 -
BbIYHCJICHUSI
KBagpaTHbie KopHH 154 1y
KBagpaTHble ypaBHeHHsA 234 1y
KBagparuunasa pyHkums 144 1
KBagpaTHble HepaBeHCTBA 10 4 1y
IHoBTOpEHue 8u 1u
Bcero: 102 4 84




IoypouHo-TeMaTHYecKOe IUIAHUPOBaHUe 1o ajaredpe 8 kiaace (3 yaca B HegeJi0, Bcero- 1024yaca).

No Y4eOHO-TeMaTnuecKoe [Tenarormyecku | Ilporpammuoe | KoHTposn
IJIaHUPOBaHUEC [Lmanupyemsie pe3ynbTaThbl € yCIIOBHUA U 1 yuebHoe
y 3amaun YCIIOBUSA UX METOINYECKOE
p peanu3anuu obecrieueHue
0 MertanpeameTHbIe [IpenmeTtHbIe JImaHOCTHEBIC (MeTopl,
K dbopMbI)
a
IToBTOpenue kypca 7 kiaacca
1-2 |[loBTOpEHUE: OJHOUICHBI U IToBTOPUTH U Pecynamuenvie: YMeTh BBINOIHATD dopMupoBaTh ®poHTaNbHBII KommnbrotepHas Camo-
MHOTOYJICHBI CHUCTEMATH3HPOBA | YMCHHE JACHCTBOBATh B | OCHOBHBIC JICHCTBUS C | YMEHHE SICHO, TOYHO, | OMPOC, TPYIIIOBas MpE3CHTAIHS 10 KOHTPOJIb
3-4 |[loBTOpCHUE: YpaBHEHUS U CUCTEMBI | Th OCHOBHBIE COOTBETCTBUHU C MHOTOYJICHAMH U TPaMOTHO U3JIaraTh paboTa, peuieHue Teme «JIuHeiHas B3aumHbIit
ypaBHCHUH JJIEMEHTHI MIPEUI0KCHHBIM OJIHOYWICHAMH, B TOM CBOH MBICIIU B TPCHUHTOB H GbyHKIHS» KOHTPOJIb
5-6 |[loBTOpCHUE: MUHEHHAS PYHKIUSA CoepKaHUs aINTOPUTMOM. qHucIIe, ¢ YCTHOU U MPAKTUKYMOB IO NunuBuaya
7 Bxoauas KoHTpoabHas padota | KYPCA anreOpsl 7 | IlosnasamenvHule: HCTIOB30BaHUEM MICEMEHHON peyH, TEeMaM. JIBHBIHI
KJacca, YMCHHE YCTaHABIHMBATE | (OPMYIT MOHUMATH CMBICI
BOCCTAHOBUTH MIPUIUHHO- COKpAaIEHHOTO MOCTaBJICHHOMN
HaBBIKM PEIICHUS | CIICICTBEHHBIC CBS3N, YMHOEHUS, YMETh 3a/a4n; yMEHHE K/p
3amad. CTPOHTBH JIOTHIECKOE MIPUMEHATh OCHOBHBIC | KOHTPOJIHUPOBATH
paccyxieHue, CHOCOOBI peLIeHus MPOIIECC U PEe3yIbTaT
YMO3aKIIIoueHHe) 1 JIMHEHHBIX YpaBHEHUH | yueOHOMH
BBIBOJIBI. U CHCTEM YPaBHCHHI, | MaTeMaTH4eCKOM
Kommynuxamusnvie: cTpouTh rpaduk JICSITEIBHOCTH;
yMEHHE JMHEIHOW (YHKIMH,
OpTraHN30BBIBATH OTIMCHIBATEH €€
yueOHOe CBOKCTBA.
COTPYOHHUYECTBO U
COBMECTHYIO
JIeSITETBHOCTD C
YAUTENeM H
CBEPCTHUKAMH
I.HepaBencTBa (174acoB)
8 ITonoxwurensHbIC U ®dopMupoBathb Pecynamusnvie: YMeTh: (hopmupoBaHue OObsicHeHNE Tabmurs! Pa6oTa mo
OTpHIATENBFHBIE YNCIIA yMeEHHE YMCHHE a/IeKBaTHO [IprmensaTh OTBETCTBEHHOTO HOBOTO Martepuana, | «CBoHcTBa KapTO4KaM
9 UwncnoBble HEpaBEHCTBA MPUMEHSTH OIICHUBATh CBOWCTBA YHCETI IPH | OTHOIICHHS K paboTa ¢ KHUTOiA, YHCEI,
10 OCHOBHBIC  CBOHCTBA  YMCIIOBRIX | CBOMCTBA MIPaBUIBHOCTD WIIH BBIITOJTHCHUH YYEHUIO, TOTOBHOCTH | (ppOHTAIBHBIN «CsoticTBa
HEPABEHCTB YHCJIOBBIX OIHO0YHOCTh ) yIpaXHeHUH (B 1 CTIOCOOHOCTH OTIPOC, TPCHHHT: HEPABEHCTBY,
11 CIIOIKCHIIC " yMHOKerme | HEPABEHCTB IIpH BBITIOJTHECHUSI YIeOHOM aCTHOCTH, PEILICHHI 00yJaroIuxcs K -YIpaXHCHUS B «Ctporue u
HEPABEHCTR peleHnn 3a/1a4u, e¢ OOBCKTUBHYIO | YPaBHCHHI). CaMOpPa3BUTHIO U y4eOHHKE; HECTpOTHe Camocros-
2 Crporue u HecTporne HepagercTsa | NPOCTEAIIIX TPYAHOCTH U IpumeHnsaTh camM000pa30BaHuIo; -yIpaXxHEeHUs ¢/p, HEPaBCHCTBAY, TeNbHAsAPad
3a/a4 Ha COOCTBCHHBIC OTpeIeIICHUE (dhopmupoBanue paboTta o «Monynb oTa
13 Hepagencrsa ¢ OMHAM | chapHeHue umcesn | BO3MOKHOCTH €€ YHUCIIOBOTO KOMMYHHKATUBHOM KapTOYKaM. quCcIay. WNupuBu-
HCOU3BCCTHBIM ¥ JIOKA3aTebCTBA | PCIICHHUS; HEPaBEHCTBA IIPH KOMIETEHTHOCTH TIPU Ipesenranys. JyaJbHBIi
14- | Pemenne HepaseHCTB HEpPaBEHCTB. NO3HABAMENbHDL: penteHnn o0ImeHny 1
15 DopMHPOBATE Y YMEHHE CO3JaBaTh, yIpakKHEHHH. COTPYAHUYECTBE CO

16

BIIP




17 CucteMbl HEpaBEHCTB C OTHHUM | y4alluxcs MIPUMEHSTH U IIpumensaTs CBEPCTHUKaMU; Camocrosi-
HEU3BECTHBIM. UwncioBble | yMEHHS U HABBIKM | IIPeoOpa3oBHIBATH CBOICTBA YUCIIOBBIX | YMEHHE SICHO, TOYHO, TeJIbHAsI
IIPOMEXKYTKH CKJIaIbIBaTh U 3HAKOBO-CUMBOJIMYECKUE | HEPABEHCTB IPU rpaMOTHO U3JIarathb pabora

18- Pelienue cucteM HEPABEHCTB YMHOXAaTh CpeICTBa, MOACIH U peLIeHNH 3a1a4. CBOH MBICIIH B

20 HEpPaBEHCTBA. CXEMBI ISl pELICHUS IIpumensts YCTHOU U

21- Monyne uucna. YpaBHEHHS W y4eOHBIX U TEOpPEMBI CIIOKEHUsI | MUCBMEHHOI peun,

23 HEPaBEHCTBA, conepxarmue | CPOPMHPOBATE y | MO3HABATELHBIX 3a/a4 Y YMHOXXEHHUS MOHUMATh CMBICIT
MOJLYJIb. y4amuxcs KOMMYHUKAMUBHBIE: HEpPaBEHCTB MpU MOCTaBIEHHOU

yYMEHHUE pelIaTh (dopMyIpoBaTh, peleHnu 3a/a4d; yMEHHE
HEpaBEHCTBA apryMEHTHPOBATh U yOpa>KHEHU . KOHTPOJIMPOBATH
[IEPBOM CTETNIEHU C | OTCTauBaTb CBOE€ MHEHHE | Periate HepaBeHCTBa | MPOLIECC U PE3yNbTar
OJTHUM C OTHUM y4eOHOM
HEU3BECTHBIM U HEU3BECTHBIM U UX MaTeMaTHYECKON
UX CHUCTEMBI. CUCTEMBI, UCTIOJb3Ys | AEATEIbHOCTH.
HX FEOMETPUUYECKYIO
Hayuuts pewath WJUTIOCTPALMIO.
yYpaBHEHUS U Pewats ypaBHeHUs U
HEpPaBEHCTBA C HEpPaBEHCTBA,
MOJYJIEM. coJiepKallye
MOJYJIb.
Haxonuts
panroHaibHOE
pelieHue.

24 KoHTpoJbHast padora Nel K/p
«HepaBeHcTBaY»

I1. Hpuoéanxénnbie BbruncaeHus (84acos)

25 IpubnuxéHHOE 3HAYCHUE ITo3nakoMuUTH Pecynamusnvie: YMmers:Haxoautsb (dhopmupoBanue OOBsicHeHHE Pa6ora mo
BenuuuH. [lorpemuocts y4amuxcs ¢ MOHMMaHHE CYITHOCTH  |aOCONIOTHYIO L[EJIOCTHOTO HOBOTro Matepuana, | MUKpPOKaNbKyJIsAT | KapTOYKaMm
NPUOJTMKCHUS. MOHSATHEM ANTOPUTMUYECKUX norpemHocTs. Haxoauty MupoBo33peHus, pabora ¢ KHHUTOH, Op, KOMIIBIOTEP

26 OueHka NorperHOCTH. MOTPEIHOCTH TPENUCAHII U YMEHHE |MPHOIMKEHHBIC 3HAYCHN] COOTBETCTBYIOIIETO (hpoHTATBHBII WnnuBu-

27 OKpyTJICHHE YHCe. TpUOIVHKEHUS JIeHICTBOBATH B C HEIOCTATKOM U C COBPEMEHHOMY OIIPOC, TPEHMHT JyaJIbHBII

KaK COOTBETCTBUHU C W30BITKOM TIPY 33JaHHOW| YPOBHIO Pa3BUTHUS -yIIpa>KHEHUs B

28 OTHOCHTEbHAS IOTPEITHOCTh .

[0Ka3aTesieM IIPEII0KEHHBIM TOYHOCTH NMPHONIKCHASA.| HAYKH U y4eOHHKeE; Camocrosi-

29 IIpocreiinye BBIYUCICHUS HA TOYHOCTH H aJrOPUTMOM. OKpyTIATH YNCHA. o0mecTBeHHOI -yIpakHEeHUs ¢/, TeJIbHAs
MUKPOKAJILKYJIATOPE KadecTBa llosnasamenvubie: Haxomuth MPaKTUKH; YMEHHUE paborta 1o pabota
CrannapTHslii B yucia NPUOITHIKEHUS. YMEHHUEC BUIACTh OTHOCHUTECIbHYIO SICHO, TOYHO, KapTO4YKaMm.

30 MaTEeMaTHUYECKYIO MOTPEIIHOCTb. TPaMOTHO U37araThb

31 Beruucnenus na Bripaborats 3a/1a4y B KOHTEKCTE 3anuchIBaTh YUCIIO B CBOU MBICIIU B
MUKPOKAIBKYJISITOPE CTEIICHH U yMCHUE NpoOJIEMHOM CUTYallMK B |CTaHIApPTHOM BHUJIE. YCTHOU U
9ncIa, 0OPaTHOTO TAHHOMY. MPOU3BOIUTH JpYTUX JUCLUIUIMHAX, B |BKIIOYaTh KalbKyJIATOp | MUCBMEHHOMH peun,

BBIUUCIICHUS C OKpY’KaroIien )KU3HU Ha KOMIBIOTEPE, BBOAUTH MOHUMATh CMBICI

MIOMOUIbIO Kommynuxamusnuie: UMCJIa U BBIIOIHATD [IOCTaBJIEHHOM

KaJIbKYJISITOpA. YMEHHE OpPTraHU30BbIBATE |[apU(PMETHICCKHE 3a/1ayy, BBICTPaUBATh
yaebHoe NENCTBUS HA apryMeHTaluIo,
COTPYIHUYECTBO U KaJIbKYJISITOPE. MIPUBOJIUTH IIPUMEPHI
COBMECTHYIO [[pumeHs T TUehKn Y KOHTPIIPUMEPHI;
JeSTEIBHOCTD C MaMsTH IPH BBITOJHEHUY CIIOCOOHOCTH K
YUHUTEJIEM U apu(MeTHYECKUX SMOLIUOHANBHOMY




CBEpCTHUKaMU nevicteuit Ha MK.Bectu | BoctipusitTuio
ce0s1 B KOMITBIOTEPHOM | MaTeMaTHYECKUX
KJIacce B COOTBETCTBHH C| OOBEKTOB, 3a1ad,
TIPaBUJIAMH TEXHHUKH peIeHwiH,
0e301macHOCTH U paccyxIeHHH.
TUTUCHIYCCKUMU
HOpPMAaMH.
32 IIposepounas padora Pabora mo
KapTOYKaM
III. KBagpaTHbie kopau (154acoB)
33- ApudmeTHaecKuit KkBaapaTHBIA | CHCTeMaTu3upoB | PecyngmusHule: YwMmets: [IpuMeHsTh (hopmupoBaHue OO0ObsicHeHNE Tabmuma PaboTa mo
34 KOpEHb aTh CBEICHUS O YMCHHE a/IeKBaTHO oTIpe/ieIeHne KOMMYHHKAaTHBHOU HOBOTO MaTepuana, | «Apudmerndeck KapTO4KaM
35- JleiicTBUTENBHBIC YUCTIA paunoHalIbHbIX OIICHUBATh apuMETHIECKOro KOMIIETCHTHOCTH TIpU | paboTa ¢ KHUT O, Uil KBaJIpaTHBIN NupuBu-
36 YHUCax. MPAaBUIBHOCTD WK KBaJ[PaTHOTO KOPHS MPY OOLICHUU U (dbpoHTATBHBII KOPCHBY, JTyaJbHBIH,
37- KBazparHsiii KOpEeHb U3 CTETIEHU BBectu noustus OIIUO0YHOCTh PEIICHUH YIIPAXKHCHHUN.| COTPYIHUYECTBE CO OIPOC, TPCHUHT: «KBanpatHeiii (dbpoHTaIB-
38- UppalMOHATFHOT | BBINOJHEHUsS yueOHOW | OOpamarh CBEPCTHHKAMU; -YIpaXHCHUs B KOpPCHb W3 HBIN
39 oun 3a/a4u, ee 0OCCKOHECUHYIO YMEHUE SICHO, TOYHO, | Y4eOHHKE; CTCTICHH, Camocrosite
40- KBaaparHsblit KOPEHb n3 | ACHCTBHUTENBHOTO | OOBCKTHUBHYIO MIEPUOTUICCKY IO TPaMOTHO U3JIaraTh -yIpaXxHEeHus ¢/p, MPOU3BE/ICHUS, JbHAS
41- MIPOU3BEICHUS YHCEIL. TPYAHOCTD U JIECATUIHYIO 1pOOb B CBOM MBIC/IH B paborta 1o TpoOwm» pabota
42 Hayuwuts COOCTBEHHBIE 00bIKHOBEHHYT0. C YCTHOU U KapTOYKaM, TeCT, CamocTos-
43- KBajpaTHblit KOpEHb U3 IpO6H BBITIOJTHSTH BO3MOHOCTHU €€ nomonisro MK MMCbMEHHOM pedH, IIpesenTanusi. TelbHas
44 nmpocTeime peIIeHNS; BEITIOJTHATH MOHUMATH CMBICI pabora
45- PelieHue ynpaxHeHuit npeoOpa3oBaHusl | NO3HABAMENbHbL: MIPaKTHIECKHUE ACHCTBHS ITOCTABICHHON
46 BBIPAKCHUIA, YMEHHUE CO3/1aBaTh, HAJl UPPAIMOHATIBHBIMY| 3a/1a4d; YMCHHE
COJICPKALIIX MPUMCHSTh U YHCIIAMH, 3aAMCHSS UX | KOHTPOJIUPOBATH
KBaJ[paTHBIC peoOpa3oBEIBATh JIECSITUIHBIMHU MPOIIECC U PEe3yIbTaT
KOpPHHU. 3HAKOBO- MPUOJIMIKCHUSMH. y4eOHOI
CHUMBOJIMYCCKHUEC BBIHOCUTH MHOXKHTENb | MaTEMaTHYECKOM
CpEeNCTBa, MOJICIH U M3-TI0J] 3HAKa KOPHSA U | NCSATCIbHOCTH;
CXEMBI IS PEIICHUS BHOCHUTH MHOXKHTEITb (hopmupoBanue
Y9eOHBIX U IOJT 3HAK KOPHSL. I[EJIOCTHOTO
MTO3HABATENBHBIX 33/1a4 | BBITOTHATE AeneHne MHUPOBO33pEHUS,
Kommynukamusnoie: KBaJpaTHBIX KOPHEHl. COOTBETCTBYIOIIETO
yMCHHE W36aBmaTecs oT COBPEMEHHOMY
OpTraHW30BBIBATH HPPAIMOHATIFHOCTH B | YPOBHIO pa3BUTH
yueOHOe 3HaMeHaTee APoOH. HAYKU U
COTPYIAHUYECTBO U o01ecTBeHHOM
COBMECTHYIO MPaKTUKH.
JIESITEITLHOCTD C
YYUTEIEM U
CBEPCTHUKAMH
47 KonTpoabHasn padora Ne2 K/p
«KBaapaTHbIe KOpHI»
IV. KBaapaTHble ypaBHeHus (23 yac)
48- KBaapaTHbie ypaBHEHUS U €T0 ‘ BripaboraTh Pecynamusnvie: YMmerts: | hopmupoBanue OO0mbsicHeHUE Ta0nuna




49 KOpHHU YMEHHUS penaTh YMCHHE a/IeKBaTHO Pemate xBagpaTHBIC I[EJIOCTHOTO HOBOTO Matepuana, | «KBampatHsie Camocrosi-
50- HenouHble KBaJpaTHbIe ypaBHeHus | KBAAPATHbIC OIICHUBATh ypaBHEHHS 00111eT0 MHUPOBO33pEHUS, pabota c KHHATOH, YpaBHEHHSY, TeNbHAs
51 YpaBHEHHS. MIPaBUIBHOCTD WIIH BHZA. COOTBETCTBYIOIIETO (hpoHTATBHBII «[IpuBenéunoe pabora
52 MeTon  BBIIGNCHHS  MOJNHOTO Bripaborats OIHO0YHOCTh Pemate HemomHbIe COBPEMEHHOMY OTIPOC, TPEHUHT: KBaJpaTHOE
KBajpaTa YMEHUS peliaTh BBITIOJIHEHYSI YICOHOH | KBaJpaTHBIC YPOBHIO pa3BUTH -YIpaXHCHUS B YpaBHCHHE» WHauBu-
33- Pellicnne KBaAPaTHBIX ypapHenuii | YPABHCHAA, 3a/a4u, ee YpaBHCHHS. HAYKU U § y4eOHHKE; JyasIbHblii,
55 CBOJISIIHNECS K 0OBEKTHBHYIO Pemate npuBeneHHbIe | OOMIECTBEHHOU -yIpaXxHEeHus ¢/p, dpoHTaIBH
36- TprseadHHoOe KBapatHoe | KBAIPATHBIM. TPYAHOCTb U KBaJ[paTHBIC MPaKTUKU; YMCHHE paboTta o Bl
58 ypasnenne. Teopema Buera. Bripaboratb COOCTBCHHBIC YpaBHCHHS C SICHO, TOYHO, KapTO4KaM, TECT,
59. V pABHCHI, CBOIAIICC K YMEHUS peliaTh BO3MOXKHOCTH €€ MTOMOIIBIO (hOPMYITBI TPaMOTHO U3JIaraTh Ipesenrarus
61 KBATDATHBIM. 3a7a4M C pELICHHUS; Buera.Pemats 3amaun | cBou l\iI'LICJII/I B «KBaapartnsie
60- Peler e 3204 © TOMOMIEIO TIOMOIIBIO Nno3HABAMEIbHYL. C TIOMOTIIHIO yeTHOH M YpaBHCHHS». CaMoCTOSI-
64 KBa/IPATHBIX ypaBHCHA, KBaJpaTHEIX YMEHHE CO3JaBaTh, COCTaBJICHUS MHCEMEHHON peyH, TehHast
65- STy ——— YpaBHEHHH. MIPUMEHSATH U KBaJIpaTHbIX TOHHMATB CMBICIT pa6ota
67 ', Paccmorpets mpeoOpa3oBHIBATH YpaBHEHUM. [IOCTaBJIEHHOM
COACPHAIIIX YPABHCHUC BTOPOH METOMBI pEIIeHUs] | 3HAKOBO- Pemats cucremsl, 3a/1a4u, BEICTPANBaTh
CTCTICHH. = CUCTEM CHUMBOJIYCCKHUEC coJiepIKaIue apryMeHTAIHIO,
68- Pemrenue ynpaxxHeHui o .
69 ypaBHeHuit CpEeNCTBa, MOJICIH U YpaBHCHHS BTOPOU MPHUBOJIUTH MPUMEPHI
BTOPOU CTEMCHH, | CXEMBI JUIS PCIICHUS CTCTICHHU. Y KOHTPIIPUMEPHI;
MPUYEM OCHOBHOE | Y4COHBIX U BripaboraTs ymeHue CIOCOOHOCTH K
BHUMAaHHC MMO3HABATENBHBIX 33/1a4 | apTyMEHTHPOBATh SMOIMOHATEHOMY
yaemnsieTcs KoMMYHUKamusHule:Ho | NeicTBUsA, HAXOIUTh BOCTIPHSITHIO
111210 PMYJIHpPOBATh, panroHaIbHOE MaTeMaTHIECKUX
CHCTEM, B apryMeHTHPOBATH U pericHue. 00BEKTOB, 3a/1a4,
KOTOPBIX OJHO M3 | OTCTaWBaTh CBOE peIeHwiH,
ypaBHEHUN MHEHHE paccyXaeHui.
BTOPOM CTENeHH,
a pyroe nepaoii,
crocooom
MOJICTAHOBKH.
70 KounrpoabHas padora Ne3 K/P
«KBaapaTHble ypaBHEeHUSA»
V. KBagpatuunas pynknus (14 gac)
71 Onpenenenne KBagpaTuaHO | Hayumts ctpouth | Pecyasmusnvie: YMeTh: (hopmupoBaHue OO0pbsicHeHne, Tabmuma
¢$hyHKIMH rpaduk noHuManue cymuoctu | ITo rpaduky QyHKIHH ) TIEITIOCTHOTO paboTa ¢ KHHTOM, «KBanparnanas
72- OyHKIHS y=X". KBaJ[PaTUYHOU aNTOPUTMUYCCKHUX = x” [epeUHCIIATh ee MHUPOBO33PCHUS, (dbpoHTATBHBII GbyHKIHS» CaMOCTOs-
73 GbyHKIHH. MpeIITUCaHIH U cBoiictia. [To popmyrne, cooTBeTCTBYIOIIETO OIIPOC, TPEHUHT: -
74- DyHKIHS y=ax" dopmupoBath YMEHUE JICHCTBOBATh B | 3aJaroliell ()YHKIUIO | COBPEMEHHOMY -YIpaXHCHUS B paGota
76 yMCHUE COOTBETCTBUU C BHIA y = ax’, Ope/ie- | YPOBHIO Pa3BHTHS y4eOHHKE;
77- DynKups y=ax +bx-+c. OTIPENICIIATH TI0 MIPEUI0KCHHBIM JISITh HATIPABJICHUE HAYKU U -yIpaxxHEeHus ¢/p,
78 rpaduky aJITOPUTMOM. BeTBCH mapaboibl, OOIIECTBCHHOM pabora o Camocros-
79- T[ocTpoenue rpaduka | TPOMEKYTKH Ilosnasamenvubl:yMeH | CTPOWTH IO TOYKAM C | MPAKTHKH; yMEHHUE KapTOYKaM, TeCT, TeHgHa”
80 KBAPATHIHON (YHKIIHH. BO3PACTaHUS U 1€ CO3aBaTh, HCTIOB30BaHUEM SICHO, TOYHO, [Ipesenramms pabora
]1 Mposepounas pabora yOBIBaHUS MIPUMEHSTH U CBOMCTB CHIMMETPUH TPaMOTHO W3JIaraTh «KBanmparnunas
«KBagparnunasi yHKIHs» byHkumy, npeoOpa3oBbIBATH 1'[8.123360HI>I y= CBOM MBICITH B byHKLIU».
TPOMEKYTKA 3HAaKOBO- aX OTHOCHUTEIBHO OCH | YCTHOM U
3HAKOIIOCTOSH- CHUMBOJIYCCKHUEC Oy rpaduku QyHKIUI | MHCBMCHHOW peyH,

®poHTaNb-




82- Pemenne ynpaxaeHUi CTBa, HyJIH CpeaCTBa, MOICTH U BHJIA y=aX_ IIpH MOHUMATH CMBICI HBIH
83 byHKINN. CXEMBI JIJISl PETIECHUS KOHKPETHBIX 3HAYCHUSAX| TTOCTABICHHOM
[ToBTOpHTH Y9eOHBIX U a. Haxomuts 3a/1a4u, BEICTPANBaTh
peIIeHne CHCTEM | TO3HaBaTEIHHBIX KOOPAWHATHI BEPIINHBI | apTyMEHTAIHIO,
JBYX ypaBHEHMH, | 3apauKommynuxamuen | mapadoiibl, CTPOUTH OCh| NMPHBOJIUTH IPUMEPEI
OJTHO M3 KOTOPBIX | ble:yMEHHe CUMMETPHH, ONPEICIIAT] W KOHTPIPUMEPHL;
MEpPBOii, a IPyroe | OpPraHU30BEIBAThH HarpasJeHUE BETBEH CIIOCOOHOCTB K
BTOpOii CTeneHn. | yueOHoe napa6osbl. CTpouTh SMOLIUOHATBHOMY
COTPYIHHYECTBO U napaboiy METoI0M BOCHPUSITHIO
COBMECTHYIO cnBuroB. CTpouthb MaTeMaTHYECKUX
IESITEILHOCTD C napaboJIbl 1Mo 00BEKTOB, 3a/1a4,
YAUTENEM H 3aJaHHOMY QJITOPUTMY. | pEIICHHH,
CBEPCTHUKAMU paccyXIeHH.
84 BIIP
VI. KBaapaTHsie HepaBeHcTBa (10 yacoB)
85 KsampartHoe HepaBeHCTBO W ero | BripabGoraTsh Pecynamusnvie: YMerth: KPUTHUYHOCTD OO0BwscHeHNE Tabnmma
peuicHue YMEHUEC pE€UIaTh YMCHHUEC aACKBATHO Pemath MBIIUICHUS], YMEHHE HOBOI'O MaT€puala, ((KBaZ[paTHBIe
KBaJ[paTHBIC OIICHUBATh KBaJ[PAaTUYHBIC a00Ta C KHUTOM HEPaBCHCTBA»
86- Pemenne KBaIpaTHOTO Ap A P pacno3HaBaTh p o p Camocros-
HEPaBCHCTBA C MPAaBUIBHOCTD WK HEPaBEHCTBA (dbpoHTATBHBII
89 HEPABEHCTBA C IMOMOIIBIO rpaduka JIOTUYECKHU TeJIbHAsI
., MOMOIIBIO OIIUO0YHOCTh AQHAJMTUYECKUM OIIPOC, TPEHUHT: 6
KBaJIpaTHIHOM (QYHKIHH. . HEKOPPEKTHBIE pabora
rpaduka BBITTOJIHEHHSI YICOHOH | crmocoOoMm. -YIpaXHCHUS B C
90- | Meroa UHTEPBAJIOB. . BBICKA3BIBAHHS aMoCTOsi-
91 KBaJ[PaTUYHOU 3a/a4u, ee Pemate > yueOHHKe; -
¢byHKIIH 00BEKTUBHYIO KBaJIpaTUYHbIC OTJIMYaTh TUIIOTE3Y -yIpakHeHus ¢/p, 6
92 Uccnenosanne KBaIPaTHOTO paooTa
B [IpuBectu TPYAHOCTb U HEPaBEHCTBA C oT pabota o
TpéxuieHa .
3 S ———— AHATTUTHYECKUN COOCTBEHHBIE MTOMOIIBIO TpaduKa axra;kpeaTuBHOCTH | KAPTOUKAM, TECT,
ynp CIoco0 pelieHuss | BO3MOXKHOCTH €€ KBaJpaTUIHON B IIpesenTanus
KBaJpaTHBIX peleHus; ¢GbyHKINN. I/IHI/IHI/IaTI/IB; «Metox
HEPaBEHCTB. llosnasamenvhoie: IIpumensTs MeTon ’ WHTEPBAJIOB, METO/T
Cdhopmuposathb YMEHHUE YCTAHABJIHMBATH | MHTCPBAIOB IPU HaxOMTMBOCTS, JICTIECTKOBY.
YMEHHE peularhb IIPUYUHHO- peleHny HepaBeHCTB. | AKTHBHOCTL IIpU WHausn-
CIICHUI3a/1aY; .
HepaBeHCTBA CJIC/ICTBCHHBIE CBSI3H, p Jad; JyanbHBI,
METOJIOM CTPOUTH JIOTUYECKOE CIOCOOHOCTD K (bpOHTAIH-
WHTEPBAJIOB. paccyxieHue, OMOLHOHATEHOMY b1
MO3aKJTFOUCHH
YMO3AKTIOYCHUE BOCTIPHSITHIO
(MHIYKTHUBHOE,
MaTeMaTHIECKUX
JIEAYKTHBHOE W TIO
aHATTOruH) 1 00BEKTOB, 3a1a4,
BBIBOABIKOMMYHUKAmMU pceluicHuH,
gHble: (HhOPMYIIHPOBATE, paccyxaeHui
apryMeHTHPOBATH U
OTCTauBaTh CBOE
MHCHHE
94 Kontpoannas  paGora  Ned K/p

«KBagpaTHble HEpaBEeHCTBa»

HTorosoe nosropenue (8uacos)

95 Pemenne 3amau
96 HToropasi KOHTpoJIbHasi padoTa
97- HroroBoe moBTopeHne

K/p




102

Bcero:

102 u.




YYEBHO-METOJINYECKOE N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
00pa3oBaTeJIbHOIO MpoIecca.

1.  VueOnuk: Anrebpa. 8 kiacc: yued. ans obmieodpaszoBar.opranuzanuii/ aBT. [FO.M.Komsrus,
M.B.TkauéBa u ap. | — 3-e uza. — M.: Ilpocsemenue, 2014-2020 r.
2. JL.M.3BaBuu, JI.B.Ky3uenona, C.b.CyBopoga. /lugakrudyeckre MaTepuaisl o anredpe i 8 kiacca.

— Mockaa, «IIpocsernieHue,
2011 r.
3. Aunbpxosa 3.H. I[IpoBepounsie pabOTHI ¢ 371€eMEHTAaMU TECTUPOBAHUS 10 anredpe. 8 Kimacc. —
Caparos: «JIunei», 2011 r.
4.  KHUM Anre6pa. 8 xmacc/ coct.JI.1.MapreimoBa. — Mocksa: BAKO, 2012 .
5. Aunre6pa. 8 knacc. 3a1a4HUK JUTS yYaIIuxcst 0011eo0pa3oBaTeIbHbIX YUPeKICHUH/
[A.I''Mopakosuu u ap.]; nox pea. A.I'.Mopakosuua. — 11 u3na., non. — M.: Muemosuna, 2010.
6.  Kuwura nns yaurens. M3yyenue anreOpsl B 7-9 knaccax/ FO.M.Komsrun, 10.B.Cunopos,
M.B.TkauéBa u ap. — M.: [IpocBenienue.
7.  Marematuka — npuioxeHue k razere «lleppoe ceHTIOps».
8. Iudpossic oOpa3zoBaTeIbHBIE PECYPCHI.

Texnuveckue cpeacTsa 00y4eHuUs :

MynbTUMEAUITHBIA KOMIIBIOTED
DKpaH
bank npe3enranuii o TeMam ypoka

Sl e

baHK 371€KTPOHHBIX TPEHUPOBOYHBIX, TPOBEPOUYHBIX PAOOT ISl OpraHU3alui GPOHTAIBHON U
WHAMBUAYaJIbHON pabOThI Ha ypOKe.
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